We sought to determine whether US Medical Licensing Examination (USMLE) Step 1 score, American Board of Surgery (ABS) In-Training Examination (ABSITE) score, and other variables are associated with failing the ABS qualifying and certifying examinations. Identifying such factors may assist in the early implementation of an academic intervention for at-risk residents.
nation pass rates for the 607 graduating residents were 78% and 74%, respectively. On multivariable analysis, scoring below the 35th percentile on the ABSITE at any time during residency was associated with an increased risk of failing both examinations (odds ratio, 0.23 [95% confidence interval, 0.08-0.68] for the qualifying examination and 0.35 [0.20-0.61] for the certifying examination), as was scoring less than 200 on the USMLE Step 1 (0.36 [0.21-0.62] for the qualifying examination and 0.62 [0.42-0.93] for the certifying examination). A mandatory research year was associated with an increased likelihood of passing the certifying examination (odds ratio, 3.3 [95% confidence interval, 1.6-6.8]).
Conclusions: Residents who are more likely to fail the ABS qualifying and certifying examinations can be identified by a low USMLE Step 1 score and by poor performance on the ABSITE at any time during residency. These findings support the use of the USMLE Step 1 score in the surgical residency selection process and a formal academic intervention for residents who perform poorly on the ABSITE. Arch Surg. 2010;145 (9) : [852] [853] [854] [855] [856] F O L L O W I N G S U C C E S S F U L completion of a general surgery residency, board certification is a 2-step process that requires passing a written qualifying examination followed by an oral certifying examination administered by the American Board of Surgery (ABS). In preparation for these examinations, the ABS administers an annual in-training examination (ABSITE) to all residents. Recently, the ABS began publishing online the 5-year first-time pass rates for all surgical residency programs in the United States. First-time pass rates are used by the Accreditation Council of Graduate Medical Education (ACGME) as one of the measures of the educational success of a surgical residency. It is a requirement that at least 65% of surgical residents in a residency program pass both the certifying and qualifying examinations the first time. Given the importance of these examinations for surgical residency programs, the purpose of this multi-institutional study was to determine whether residents at risk of failing could be identified early, thus allowing for early academic intervention. for each postgraduate year (PGY), ABSITE score during the chief year (the score residents achieved in their final year of residency), final total major operative case volume, whether fellowship training was pursued (ACGME-accredited or non-ACGME-accredited post-general surgery residency graduate education), and type of fellowship. Self-reported variables collected from each program director included surgical residency program type (university program [defined by whether the program was at a university], community program [having no university affiliation], or hybrid program [a community-based program with a university affiliation]), whether the program held specific preparatory courses for the qualifying and certifying examinations, whether the program had a remediation program for residents with a low ABSITE score, whether the program had a minimal threshold performance score for the ABSITE, and whether the program included at least 1 year of mandatory research. Resident data were collected in a database (Excel; Microsoft Corporation, Redmond, Washington) and translated into a native SAS format using DBMS/Copy software (Dataflux Corporation, Cary, North Carolina). Analyses were conducted using SAS statistical software, version 9.1 (SAS Institute Inc, Cary, North Carolina). Descriptive statistics were calculated for all variables. When appropriate, numerical variables were compared using the nonparametric Wilcoxon rank sum test and are reported as medians with interquartile ranges. Categorical or nominal variables were compared using the 2 test or Fisher exact test, as appropriate. Univariate predictors that were found to be statistically significantly associated (defined by PϽ.05) with passing the qualifying and certifying examinations were selected for multivariable logistic regression models. The ABSITE and USMLE Step 1 threshold cutoff scores that best predicted passing the qualifying and certifying examinations were investigated by comparing the 2 likelihood ratios of multivariable logistic regression models using different cutoff points for both the ABSITE and USMLE Step 1 scores (ABSITE scores were categorized as Ͻ25, Ͻ30, Ͻ35, Ͻ40, etc, and USMLE Step 1 scores were categorized as Ͻ190, Ͻ200, Ͻ210, Ͻ220, etc).
METHODS
To account for potential correlations among residents at the same training program, a cluster analysis was performed using generalized estimating equations and an exchangeable covariance matrix.
A post-hoc sensitivity analysis was performed comparing models that contained the variable "presence of a mandatory research year" because this was affirmative in only 3 of the 17 training programs and because this variable was defined at the program level rather than at the individual resident level. For example, residents who trained at programs where research was not mandatory may have performed research; however, they would have been classified as having trained at a program without a mandatory research year.
RESULTS

RESIDENT CHARACTERISTICS
A total of 607 residents graduated from the 17 programs. The program and resident characteristics are given in Table 1 . Ninety percent of the residents were US citizens, and 88% were graduates of US medical schools. The median USMLE Step 1 score was 219 (83% of Step 1 scores were available), and the median Step 2 score was 211 (only 38% of Step 2 scores were available). The median ABSITE national percentiles for each PGY level were as follows: 67th percentile for the PGY 1 level, 57th percentile for both the PGY 2 and PGY 3 levels, and 56th percentile for both the PGY 4 and PGY 5 levels. The median operative case volume was 988. Three hundred sixtytwo residents (60%) pursued fellowship training, with vascular surgery (chosen by 10% of residents) and cardiothoracic surgery (chosen by 9%) as the most frequent choices. The first-time pass rate was 78% for the qualifying examination and 74% for the certifying examination.
UNIVARIATE ANALYSIS FOR QUALIFYING EXAMINATION
Factors associated with a higher likelihood of a firsttime pass for the qualifying examination ( Table 2 and Table 3 ) included USMLE Step 1 score (median score of 222 for those who passed vs 204 for those who did not; PϽ.001), USMLE Step 2 score (median score of 213 for those who passed vs 193 for those who did not; P Ͻ .001), ABSITE national percentile scores in PGY 1 through PGY 4 and the chief year (all PϽ.001), the pres- (REPRINTED) ARCH SURG/ VOL 145 (NO. 9), SEP 2010 ence of a remediation program for a low ABSITE score (93% pass rate with such a program vs 79% without; P Ͻ .001), and a mandatory research year during residency (93% pass rate with research vs 85% without; P=.03). Factors not associated with an improved qualifying examination performance included program type, having a formal program for qualifying and certifying examination preparation, citizenship status, being a graduate of a US medical school, and fellowship status.
UNIVARIATE ANALYSIS FOR CERTIFYING EXAMINATION
Factors associated with a higher likelihood of a firsttime pass for the certifying examination included USMLE
Step 1 score (median score of 221 for those who passed vs 212 for those who did not; P =.001) and ABSITE national percentile scores in PGY 3 (P = .001), PGY 4 (P =.02), and the chief year (P =.003).
MULTIVARIABLE ANALYSIS
After adjusting for the potential for clustering among residents at each of the programs and for covariates that were found to be significant in the univariate analysis (USMLE Step 1 scores, ever scoring below a certain ABSITE score, the program type, and whether there was a remediation program, an oral board preparation program, a written board preparation program, and a mandatory research year), we found the following 2 factors to be consis- tently predictive of failing the qualifying and certifying examinations: scoring below the 35th percentile on the ABSITE at any time during residency (P = .008 for the qualifying examination and PϽ.001 for the certifying examination) and scoring less than 200 on the USMLE Step 1 (PϽ.001 for the qualifying examination and P=.02 for the certifying examination). A mandatory research year was associated with an increased likelihood of passing the certifying examination (PϽ .001) ( Table 4 ).
SENSITIVITY ANALYSIS
When we removed the program-level predictor of a mandatory research year, the coefficient estimates for the ABSITE and USMLE scores hardly changed, indicating the stability and strength of the association between these 2 predictors and pass rates for individual residents. In contrast, the coefficients for other program-level variables, such as the presence of a remediation program, significantly changed when predicting passage of the qualifying examination, demonstrating near statistical significance (odds ratio, 3.1; P = .053).
COMMENT
The present multi-institutional study of 17 general surgery residency programs on the West Coast found that the USMLE Step 1 score and ABSITE performance at any PGY level predicted performance on the ABS qualifying and certifying examinations. In addition, programs with mandatory research had a higher pass rate on the certifying examination. On multivariable analysis, a USMLE
Step 1 score below 200 and scoring below the 35th percentile on the ABSITE at any PGY level predicted failing both the qualifying examination and the certifying examination. A mandatory research year was associated with increased likelihood of passing the certifying examination. It is unclear why a mandatory research year improves the certifying examination pass rate; it may simply be a reflection of the resident having an extra year of experience. This latter finding should be viewed with caution because only 3 training programs had a mandatory research year. The USMLE is one of several criteria used by surgery programs for the residency selection process. However, there are few data regarding the utility of the USMLE for predicting passage of the ABS examinations. Osland and colleagues 1 recently reported their single-institution experience. Similar to the present study, they noted a Step 1 threshold score of 200 and a Step 2 threshold score of 186 for passing both the qualifying and certifying examinations the first time. Residents scoring 200 or higher on Step 1 had an 86% pass rate vs only a 60% pass rate for those with a score of less than 200 (P=.02). For Step 2, residents scoring 186 or higher had an 80% pass rate on both examinations vs only a 40% pass rate for those below this threshold (P=.045). Thus, the present study validates the utility of the USMLE as one criterion in the residency selection process. Of note, a task force was recently commissioned to evaluate whether the USMLE was meeting its original objectives. Recent suggestions include a recommendation of making the USMLE a pass/ fail test. 2 Although the USMLE should not be used as a sole criterion for residency selection, in light of the present findings we believe that surgery residency programs should lobby to ensure that USMLE scores remain available.
The correlation between ABSITE performance in the chief resident year and success on the ABS qualifying examination has consistently been strong; however, few data are available regarding an association between ABSITE scores in earlier postgraduate years and qualifying examination performance or such an association with the certifying examination. 3, 4 In a previous singleinstitution study, de Virgilio et al 5 demonstrated that scoring below the 30th percentile at any time during residency predicted subsequent failure on the qualifying examination. Osland and colleagues 1 noted that an ABSITE score above the 50th percentile for PGYs 1 and 3 and above the 33rd percentile for PGYs 4 and 5 were predictive of passing a subsequent qualifying examination. The present study confirmed an association between ABSITE performance and passing the qualifying examination at each PGY level. In addition, ABSITE performance at PGYs 3 and 4 predicted passing the certifying examination.
The association between ABSITE performance early in residency and subsequent qualifying and certifying examination performance creates opportunities for meaningful educational endeavors. Several studies have shown that a program of weekly reading combined with examinations can significantly improve ABSITE scores. [5] [6] [7] [8] Other investigators have shown that specifically targeting residents who have a low ABSITE score via a remediation program likewise improves ABSITE performance. 9 Specific ABSITE preparation programs have recently been shown to pay dividends with respect to ABS pass rates. In one recent study, 10 pass rates on the qualifying and certifying examinations increased after instituting such a program. The authors noted that, for each year of exposure to the educational program, the odds ratio for pass- ing the combined qualifying and certifying examinations was 2.2 (P = .04). Borman 10 demonstrated that remediation for a low ABSITE score resulted in improved performance on the qualifying examination. In the present study, a preparation course for the certifying and qualifying examinations was not associated with improvement in performance on either test. However, a remediation program for a low ABSITE score was associated with an increased likelihood of passing the qualifying examination. It is our opinion that the key element for success in these endeavors is not so much the content of the preparatory courses, per se, but rather stimulating the resident to read regularly and instilling a lifelong habit of self-study. Although an ABSITE remediation program was not found to be predictive of passing the ABS examinations in the present study, this may also represent a misclassification. Residents who do poorly on the ABSITE may have been assigned to a self-study program or a written board preparatory course by their program director, which would not have been considered an "official" remediation.
There is a paucity of data regarding other variables that affect ABS qualifying and certifying examination pass rates. Osland et al 1 noted that Alpha Omega Alpha honors, honors in medical school on a surgery rotation, interview scores, resident rank list number, and faculty evaluations were not predictive of success. The present study is noteworthy because of other variables that did not predict pass rates: having US citizenship status and whether the resident was a US or non-US medical school graduate did not affect pass rates. The program typewhether it was a university, community, or hybrid program-also did not affect pass rates.
In summary, we demonstrated that ABSITE and USMLE scores are predictive of success on the ABS qualifying and certifying examinations. The findings of the study create an opportunity for early identification of residents who are at increased risk of failing these examinations, with the potential for remediation. Furthermore, these results lend support to using the USMLE score as one tool in the surgical resident selection process.
